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COMPLETE SPECIFICATION 
Power System Incorporating a Gas Turbine 




We, Power Jicts (Research and 
Development) Limited, a British Company, 
of 25, Green Street London, W.l, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 

In the common form of continuous com- 
bustion type gas turbine plant an air com- 
pressor driven by the turbine itself supplies 
air which is heated by a heating arrange- 
ment— <.%. a combustion system burning fuel 
in the air — to provide motive fluid for the 
turbine. Usually, for each 1 hp. of useful 
output the compressor requires about 2 h.p. 
to drive it and the turbine has to have a 
power capacity of about 3 h.p. This makes 
i total capacity of about 5 h.p. for the two 
machines. The heating arrangement must have 
p minimum capacity corresponding to the 
useful output — i.e. it has to be able to supply 
power equal to the useful output plus losses, 
whatever may be the actual capacity of the 
rotary phot. 

!n many types of power plant the prime 
mover is seldom loaded fully for more than a 
small part of the day and may be entirely 
unloaded for a part of the day; industrial 
loads, for example, usually continue for 
about only eight hours out of each twenty- 
four. Thus if the combustion system <>f 
the common form of plant outlined above 
be replaced by some form of heat exchanger 
33 for heating the air by transference of heat 
from an atomic pile or other heat source of 
high capital coat, this source is utilised un- 
economically bv being used for only eight 
hours a day, Instead vf being employed j* a 
continuous and steady wurce of heat for 
twenty-four hours * dav. 

To reduce the bulk and ant of the rotary 
machines it hat been proposed to supply a 
%m turbine *ith combustion product* pro- 
duced by burning fuel in air drawn from an 
[Pnc# 3i.6d.\ 
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air-storage reservoir, located underground, and 
supplied with air by any form of compress- 
ing means independent of the turbine, which 
accordingly does not drive a compressor. 

The present invention is concerned with 50 
an arrangement for enabling a part-time load 
to bo supplied, the bulk and cost of the rotarv 
plant being reduced. One particular and im- 
portant form of the invention is an arrange- 
ment wherein the bulk and cost not only oi 55 
the rotary plant but also of the heater arc 
reduced by keeping the nirbinc_j iinning for 
lon ger periods than the load lasTTaS ~~pfe- 
fcnbly^ojumwuisiy^ aspect of the mven- 
tion makes use of the fact as set forth above, 60 
that the power necessary to supply the air 
for the turbine is about twice the useful 
power output, to allow the turbine to be 
u-ed to drive the load for one-third of the 
day and to pump air for storage for the 65 
remaining two-thirds of the day. 

The invention consists in a power svstcm 
including a compressed air sconce reservoir 
for supplying air to a gas turbine, a source 
of heat for heating the air on its way from 70 
the reservoir to the turbine, a charging com- 
pressor for supplying air to the reservoir, 
energy supply connections from the turbine 
to means absorbing the useful power of the 
system and to the charging compressor for 75 
sharing the turbine energy between these two, 
and means for varying the turbine encrgv 
supp'ied by the energy supply connection to 
the charging compressor so that the liner 
can absorb turbine energy on occasion. The 80 
cmiPrc^>or energy thereby sup plica may p...-.- 
si hi v ! >e ^ j c ,g^(oV^cro as the load ihcfejie,s. 
TmT mean*, mav be provided for establishing 
;ind interrupting the energy supply connection 
en (he compressor. In particular there mav bo a5 
an cngageabie and Jncngageable driving con- 
nection between the turbine and the cempre- 
wir unit. 

Plane according to the invention fur.hc ■ 
more mev Se made op of a rurbine unit : l ** 
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h p. capacity substantially equal to and at least 
** iwge^M jhc full load h.p. of the ext ernal 
compressor unit ot about the same 
capacity in driving conneaion with the tur- 
bine, and adapted to supply air to the turbine, 
and air-storage reservoir adapted cither to 
receive air from the compressor unit or to 
supply air to the turbine unit, meant for 
controlling the supply of air from the com- 
pressor unit to the reservoir, and possibly 
interrupting the driving connection between 
the compressor and the turbine at will, and 
means including a heat source for heating 
the air on its way to the turbine. Where 
the gas turbine is driving an electric generator, 
the load then being removed from the turbine 
by switchgear disconnecting the output circuit 
of the generator from an electric network, the 
compressor may be driven by an electric motor 
supplied by the generator and switched on 
when the load is switched off. In a further 
modification, the generator in such a gas- 
turbine-driven electric generating plant mav 
operate in parallel with other generators driven 
cither by gas turbines or by other prime 
movers and possibly in several' interconnected 
power stations, to supply current to an 
electric supply network. 

One arrangement of power plant according 
to the invention is shown in Fig. I of the 
accompanying drawings and a second arrange- 
ment in Fig. 2 thereof. 

In Fig. 1 a power system includes a gas 
turbine 1, and electric generator 2 driven 
thereby and an electric supply network 3 to 
which the generator supplies energy (derived 
from the turbine) through switchgear 4 which 
can be opened to interrupt the energy-supply 
connection. A compressor unit 5 can supply 
air through piping 6 and air-supply con- 
trolling valve 7 to where the piping divides 
into branches 6a and 6b and thence either 
by branch 6a and valve 8 to the air storage 
reservoir 9 or by branch 66 to the turbine 
1. The valve 7 is a non-return valve having 
also operating means for closing it— e.g. by 
hand. Connected to pipe 6 is also the vent 
valve 19 for venting the compressor outlet 
to atmosphere. On its way to the turbine the 
air is heated by the usual waste-heat-recovery 
heat exchanger 10, ani by the heating system 
II— 12— «13 mentioned more fully hereinafter. 
Gases are discharged from the turbine through 
piping 6c t passing, on their wav, through the 
jai^.heaj-exchanjer 10, A driving connection 
between the compressor and the power system 
can be established and interrupted at will 
by tlie enaageabre and disenengeable coupling 
I \ between the turbine 1 and the compressor 
i ThU coupling can He a positive or fac- 
tional clutch or an electric or hydraulic coupl- 
ing, and actuated in conventional manner 

The rurtune I ha* a hp. ..macitv Mjilictcnt 
to drive only the generator 2 at fn!i external 
load. In conventual w^-uirhine plant the 



turbine ^.1 WjgufaL 



iirt__tobe three times 
thh raparity. T hr compressor? hii» Jtwui uV 
same capacity. If the turbine 1, relieved of 
external load by opening of switch 4, and 



coupled to the compressor 5 by engagement 
of coupling 14, be run for example for lo 
hours, about one-third of the output of the 
compressor 5 will be availahie to pump into 
the reservoir 9 a sufficient quantity of air for 
eight hours running of the turninc; thu% f"r rhc 
next eight hours of the day the turbine 1. dis- 
connected from the compressor 5. hut driving 
generator 2 connected to net- work 3 bi- 
switches 4, can be used "solely to drive the 
external load, the air for the turbine being 
supplied from the reservoir 9 at aoou^ rwice 
j jic rate at which it was stored. The capacity 
oi the heating ..system. H — l/— J3 wiil cor- 
respond to the power output for storing the 
air — i.e. to > about _one- third of full load; when 
load is being driven, the jcmainin&^vo^ thirds 
oL_the power L» derived from rhc energy in 
the jtqred Jiu\ TrrcaiT-hcavmg's^emls made 
up of a source of heat 11 such as an atomic 
pile, from which heat is transferred to the 
air in piping 66, by the heat exchanger 12 
which may pass the air and a stream of fluid— 
in particular of molten metal— circulating 
through piping 13 and directly heated by the 
pile. Such a heating arrangement is inherently 
of expensive construction and the reduction 
in its capacity may he economically much 
more valuable even than the reduction in the 
bulk and cost of the rotary plant 1—5. The 
source 1 1 could be some industrial plant which 
operates all- day and normally dissi; ates laree 
quantities of heat. 

The valve 7 can be operated to control the 
supply of air from the compressor unit to the 
reservoir 9. When clutch 14 in disengaged to 
bring the compressor 5 io rest, the vcm 
valve 19 u opened to vent the compres- 
sor to atmosphere, whereupon the val-e 
>» being a r.on-ieturn valve, will close auto- 
matically by the pressure in reservoir ^ and 
so interrupt the air connection between the 
shutdown compress* 5 and the reservoir 
9 while leaving rhc latter connected through 
the : heating means 10 axxi 12 to the turbine 
^U c marhh- . r IS u a v* gi.ihin.,...r P! tt ^ ctn 
pressor, so that it can be hrruWif 
tion to suppjy air at a low 



voir V wfTne the turbine 



ui uj . p cra- 
laic ^to the rcve r- 
1 ^ino generator 2 



jlS^Plfer ^l external load reU&THow 
7ullJoj^_io r this purpose ihr^w<&X^\ 
such that its output can be adjusted to variou, 
diffcrcrt values over a range, up to h:i! ,»,. 
put vhen there u n.» external inad eg the 
;cmprc»M»r mav be variable by swivelling the 
h'ades bv conventional mcchanitm indicated 
u\ 5u or mav he driven at variaMe *pe^.i 
uirourt a variable torque o.»nvrrT C r ».Kh- v '» 
the virtaMe gearbox 5. In any /i* :r*rrr 
mav he one compress for *uprV*-* * [rx 
tic iter an J turMne .md jnoiner 
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the air to the reservoir The Utter may be 
disconnected from the rot of the plant by 
closing valve 8. The output of the turbi ne 
1 may be varied,— by fOTwemjonaL-vari- 

5 ati go of partial adna jatioiL-thereto, 

Tn~ fig. Z the compressor 5 is put in driv- 
ing connection with the turbine 1 by an 
electrical transmimon. The clutch 14 is 
omitted; the electric motor 18 is coupled to 

10 *nd drives the compressor unit 5. The motor 
18 can be connected to the generator 2, 
through the switch 16 and the connecting wires 
17, and its speed can be varied as hereinafter 
set forth. Pans 3, 4 and 6 to 13 are as in 

15 Fig. 1. The switch 16 can be closed when 
switch 4 is opened so that the turbine 1 drives 
the compressor unit 5 when it is supplying 
no external load, or the motor 18 can be 
regulated to drive the compressor 5 at slow 

20 speed for low output when the external load 
on turbine and generator 2 is below full load 
_ so that the total output from turbine and 
^g enerator is maintained at or raised to (up- 
load valuer ' 

25 1 he generator 2 is coupled to a power 
network 3 as well as to the motor IS. Also 
coupled to the network 3 is the further com- 
pressor unit 25 shown as driven by the vari- 
able speed electric motor 33 supplied from 

30 the network 3 through switch 34. A gas 
turbine 21 may drive a generator 22 supply- 
ing network 3 through switch 24. Pipe 26 
connects the compressor to valves 27, 28 and 
29 corresponding to valves 7, 8 and 9, and 

35 thence uirough branch pipe 26a to reservoir 
9a and branch pipe 266 to turbine 21 through 
hearing means. The heating means is shown as 
a combustion chamber 30 burning solid, liquid 
or gaseous fuel supplied to burner 31 by fuel 
40 pipe 32rih" this complete system the total 
number., p7, ; compre^ 

total number of turbines, provkta ''due' cqm- 
pressor ""cipaStjr'be ' sufficient to store, by 
running during the greater pan of the day 

45 (while loaii' ' on* the" network. 3. is low), the 
quantity of air necessary to ran the total gas 
turbine plant during the working hours of the 
day. The number of compressor* running can 
be regulated in accordance with the load on the 

50 swem end "at certain times of day there may 
be acme but not all of the turbines running on 
load while some but not all of the comprcwors 
are operating. Switches 34 and 24 may t* 
closed at the «me time, so that network * 

55 supplies the current for motor 33, but the 
switch 24 may be open while switch 34 i« 
closed at*i valve 41 is clmcd; the energy for 
supplying motor 33 will come fmm »omc 
other source connected to the network. Thus 

60 the gat turbine plant of Fig. 2 can operate 
in parallel with cos I -consuming xeam-power 
driven generator plant (not shown) *.cmneucd 
to the network 3 which, during the akek 
period, can vuppiy current to the motor *3 

63 for driving the compreuor unit 25 to stort 



air. A coal burning indirect heating system 
could be substituted for the combustion cham- 
ber 30. 

In the arrangements of Fig. 2, since the 
compressors 5 and 25 are not mechanically 70 
coupled AO the turbines 1 and 2 there is the 
advantage that the turbine does not have to 
be speed-matched with the compressor. 

For varying the compressor speed, the 
electric motor may be a Schrage motor a?» 75 
indicated at 18, its speed being varied by 
relative movement of brushes 18a and 18r> 
over commutator 18c. Alternatively it may be 
a motor such as 33 supplied through variable 
frequency-changer 35. 80 

The reservoirs shown at 9 and 9a would 
probably be parts of one common reservoir 
system, depending however upon the relative 
location of turbines 1 and 21. Preferably each 
reservoir is a loaded accumulator storing air a 5 
at approximately constant pressure. Thus the 
air may be stored underground in natural or 
at least partly artificially-formed reservoirs 
9, 9a . . -^and with such^nd^cgniunpLsiQtage, 
waj^j^djs3a^e m«T"frbm a surfa^ nr i] pH^r- 90 
ground reservoir 20, 20a .... at co nstant 
hea d" may be uscd ^toma* stain ap proximatel y 
c onstant stora ge j^^e-^incc the initiation 
and interruption of the now of air from each 
compressor to the reservoir depends upon a 95 
small change of air pressure onJy sufficient to 
operate the non-return valve 7 or 2? some 
control may be effected by use of a booster 
pump 23 or 23a to vary the reservoir pressure 
by varying the head of water. 100 

By pumping air at a reduced rate into me 
reservoir when the external load is light it is 
possible to store a surplus of air available on 
occasion to assist in carrying overloads which 
are beyond the capacity of the heat source 
11. For this purpose one of the valves 38,' 
38a can be opened to supply the air turbine 
37 driving the generator 39 which can be 
connected to the network 3 through which 

_Th e exha ustjpipe 6cJ>om_mrbinc_[ mav 
pass throu gh wasic^Beat>rgvovw SV stem_ 36, 
a nd since the tu rbine 1 may ruii^iriUy^i s 
possible t o supply a L , system 36 which rajuiro 
heat mainjy_or_rgily wtea~TI ^rnaTnJoad 1*5 
JLPJLQnJh^^ 

In an emergency, if the stored air i» tem- 
porarily exhausted, a part load can be earned 
by closing valve K or 2* and running turbine 
I or 21 on air delivered by its own com- MO 
pressor 5 or 2 V in conventional manner 

The invention mav be jpphed to plant f.-r 
only intermittent use. ihe ^lunt ihcri operat- 
ing automatically to keep up the More <.f -ur 
After njch a plant has been running :u dnv;- ; :* 
a load for a short while, bv dra-wng air Ire- 
the reservoir, mean% *huh respond 1.. t:e 
removal v( the load fnmi the :urr^c j:k; 
which alto respond 10 the reduction ..t o< 
in :he reservoir combine 10 cause cbgjigtir j 



4 



772,287 



of cbe coupling or electrical tramiadoo be- 
tween the turbine and comprcMor; the turbine 
xhm driv es the compressor to re-charge the 
ftserrotr until means responsive to the rt- 
> noted full chaise of the reaerroir shut-down 
the turbine, whereupon a valve is closed to 
prevent any discharge from the reservoir to 

at 2Sf com P fcwor or «hc heating means. 
What we claim U: — 

10 l. A power system including a compressed 
air storage reservoir for supplying air to a gas 
turbine, a source of heat for heating the air 
on its way from the reservoir to the turbine, 
a charging compressor for supplying air to 

*5 the reservoir, energy supply connections from 
the turbine to means absorbing the useful 
power of the system and to the charging com- 
pressor for sharing the turbine energy between 
these two, and means for varying turbine 

20 energy supplied by the energy supply con- 
nection to the charging compressor so that 
the latter can absorb turbine energy on occa- 
sion. 

2. A power system according to claim 1 
25 characterised by an engageable and disen- 

gageable driving connection between s*id com- 
pressor and the said turbine. 

3. A power system according to claim 1 
including an electric power network and an 

30 electric generator driven by said turbine and 
supplying said network, characterised by an 
electric motor driving said compressor unit 
and switchgear for connecting said motor to 
and disconnecting it from said generator. 

35 4. A power system according to claim 2 
or 3 wherein the external load on said gas 
turbine has a daily duration ci about one third 
of a day, characterised in that the said turbine 
has a power capacity about equal to and at 

40 least as large as the full external load on it, 
the compressor has about lU same power 
capacity, and the *aid source of heat is an 
atomic pile having a heat output capacity 
sufficient for operating the turbine at about one 

45 third of the full externa* load, so that turbine 
and source of heat can operate for about one 
third of the day for supplying external load 
and the remainder of the day for storing air. 
5. A power system according to claim 1 

50 including an electric power network which can 
receive electrical supply from sources which 
include a generator driven by said turbine, 
characterised in that said compressor unit is 
driven by an electric motor connected to said 



generator. 33 

6. A power system according to claim 1 
characterised by means for varying the speed 
of the compressor unit. 

7. A power system according to daim 1 or 
Claim 6 characterised in that said compressor 60 
unit has angularly adjustable blades. 

8. A power system according to claim 3 or 
claim 5 characterised in that the speed of 
said electric motor can be varied. 

9. A power system according to any of the 65 
claims 1 to 8 characterised by a valve arrange- 
ment which includes a vent valve at the com- 
pressor outlet and a non-return valve between 

the reservoir and the compressor unit, and 
which allows the reservoir to be isolated or 70 
to be disconnected from the compressor unit 
while remaining connected to the turbine. 

10. A power system according to any pre- 
ceding claim characterised in that *a id reser- 
voir is a loaded accumulator, 75 

11. A power svstem according to claim V 
characterised in that said reservoir is an 
accumulator loaded to store air at a predeter- 
mined pressure and including means for vary- 
ing said pressure. 80 

12. A power system according to any pre- 
ceding claim characterised in that the output 
of the said turbine is controlled Hv vari- 
able partial admission thereto. 

13. A power system according to anv pre- 
ceding claim characterised by an auxiliary air 
turbine which can be connected, on occasion, 
to the said reservoir and he driven by air 
therefrom to supply supplementary energy to 

the rest of the power system. 90 

14. A process for generating power includ- 
ing the steps of establishing a storage zone of 
compressed air, withdrawing air continuously 
from said zone, heating the air "withdrawn 
*and expanding the air thereby heated in a 95 
prime mover to produce a substantially con- 
stant power output, applying at least part of 

the power output to meet a varying load 
demand, and when the load demand i» less 
than the constant power output utilising the loo 
surplus power to compress air into said zone. 

15. A power system substantially as illus- 
trated in and described herein with reference 
to Fig. 1 or Fig. 2 of the accompanying 
drawings. l05 

E CLEMENCE, 
Chartered Patent Agent, 
Agent for the Applicant*. 
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is bested by a netting arrangement— «.g. a 
combustion system burning fuel in the air— to 
provide motive fluid for the turbine. Usually, 
for each 1 h.p. of useful output the compres- 
sor requires about 2 h.p. to drive it and the 
turbine has to have a power capacity of 3 h.p. 
This makes a total capacity of 5 h.p. for the 
t ao machines. The heating arrangement must 
b«ve a capacity corresponding to the useful 
output. 

To reduce the bulk and cost of the rotary 
machines it has been proposed to supply a <r £as. 

v tUrh^ ^n otation pmHnrty prrwHnr^d 

h Y hiT™^ futl in aird rawn from an atr- 
l> ^jg ra y ryyrvnir. irKt^ T^o^ground . and 
_ supplied with nrr by any f orm of compressin g 

me* as ind epe ndrnt of the turbine, w hich 

accordingly does not drive a compressor. 

A prime mover is seldom loaded fully for 
more than a small part of the day and may 
be entirely unloaded for a part of the day: 
industrial loads, for example, usually con- 
tinue for about only eight hours a day. Thus 
if the combustion system of the common form 
of plant outlined above be replaced by some 
form of heat exchanger for heating the air 
by transference of heat from an atomic pile 
or other source of heat of high capital cost, 
this source is utilised uneconomicaUy by being 
used for only eight hours a day, instead of 
being employed as a continuous and steady 
source of heat. 

The present invention is concerned with an 
arrangement for enabling a pan-time load to 
be supplied, the bulk and cost of the rotary 
piam and the heater being reduced by keep- 
ing the turbine running continuously or for 
longer yeriod* than the load lasts. One aspect 
of the invention makes use of the fact that the 
rxwer necessary to supply the air for the 
turbine is about twice the useful power out- 
put, to allow the turbine to be used to drive 
the load for one-third of die day and to pump 
air for storage for the remaining two-thirds or 
the day. 

Power plant according to the invention is 
made up of a turbine unit of h.p capacity 
substantially equal to the full load h.p. of the 
external load, a compressor unit of about the 
same capacity in driving connection with the 
turbine, and adapted to supply air to the 
turbine, and air-storage reservoir adapted 
either to receive air from the compressor unit 
or to supply air to the turbine unit, means 
for reducing the rate of supply «»t air from 
the compressor unit to the reservoir, and pos- 
sibly interrupting the driving connection be- 
tween the compressing unit and the turbine 
at will, and means for heating the air on it- 
way to the turbine. 

In one form of ;he invention the supply *»1 
air to the reservoir is reduced to zero by shut- 
ting down the compressor. Fcr this purpose, 
the compressor mav be disconnected by an 
interruption of the driving connection to the 
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turbine. If such a turbine, relieved ut external 
load and coupled to the comprcs-.or, be run 
for example for 16 hours, about one-third of 
the output of the compressor will be available 
to pump into the reservoir a sufficient quantity 
of air for eight hours running of the turbiuc; 
thus for the next ei*ht hours of the day (he 
turbine, disconnected from the compressor, 
can be used solely to drive the external load, 
the air being supplied from the reservoir at 
about r*ice the rate at which it was stored ; 
The capacity of the heating arrangement wui 
correspond to the power output for storing 
the a i r — i. c . to about one-third of full load; 
when load is hcir.^ driven, the remaining two- 
thirds of the power is derived from the 
energy in the stored air. The ur-hcatine mean* 
may be a heat exchanger in combination with 
an atomic pile, from which heat is transferred 
to the air; thus the heat exchanger may pass 
the air and a stream of fluid — in particular 
of molten metal — directly heated by the p:ie. 
Such an arrangement is inherently of expen- 
sive construction and the reduction in its capa- 
city may be economically much more valuable 
even than the reduction in the bulk and cost 
of the rotarv plant. Moreover, the invention 
makes possible to use of the waste heat from 
some plant which operates all day. 
* The driving means between turbine an J 
compressor may be mechanical— e.g. a fac- 
tional or positive clutch with an elec-romag- 
netically operated means for engaging it <u 
will. It may alternatively be an electric trans- 
mission. The invention particularly applic- 
able to a gas turbine driving an elect ri. gene- 
rator, the load then being removed from ;he 
turbine bv switching off external load in the 
output circuit of the genera tor. In such a ca>c 
the compressor may be driven bv an elect rk 
motor supplied by the generator and switched 
on when the load is switched off. 

Some form of valve devue — which .mav 
be automatic and prciMirc-reaponMv*: — mav 
disconnect the shut-down coenprosor -r^ni the 
reservoir while leaving the latter connected t<» 
the hearing means. 

In a modification the compressor unit in- 
cludes a variable-output compressor whicn can 
be brought into operation to Mipplv .* certain 
amount of air to ;hc reservoir when the 
external load is reduced below full load. Thus 
the compressor mav remain alwavs driven h\ 
i he turbine but mav he of the partial Emis- 
sion ivpe con;rollcJ bv a valve arrangement 
so that its output can be adjusted to various 
different ' .due* over a range from zero - when 
t'u'i load is hem* supplied- to tui! -u^ir 
when there is no external load. The Comoro- 
M>r mav he variable bv blade Nwivtv.lm; •: 
mav be driven at variable speed throng 
variable gearbox. In anv ^as: :.ic:c r^. N- 
••■ne compressor for >uppiv;t)H 'K* !i*.a:::r 
turbine and another (»»r »»ippl\.ot! :u ■ 
the rcxrvoir PrcieraoU v : .ir.v J- 
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urvemion the reservoir u a loaded accumulator 
storing air at constant pressure. 

The invention may be applied to fud- 
burmng turhioe plant for only intermittent 

5 use, the plant then operating automatically 
to keep up the store of air. After such a plant 
has been running to drive a load for a short 
white, by drawing air from the reservoir, means 
which respond to the removal of the load 

10 from the turbine and which also respond to 
the reduction of store in the reservoir com- 
bine to cause engagement of the coupling or 



electrical transmission between the turbine and 
compressor; the turbine then drives the com- 
pressor to recharge the reservoir until mcan*> 13 
responsive to the restored full charge of the 
reservoir shut-down the turbine, whereupon a 
valve is closed to prevent any discharge from 
the reservoir to cither the compress or the 
heating means. l ® 

E. CLHMEXCE, 
Chartered Patent Agent. 
Agent for the Applicants 



PROVISIONAL SPECIFICATION 
No. 20502 A.D. 1954 

Power System Incorporating a Gat Turbine 



w'c, Powkr Jets (Research and 
Development} Limit h>, a British Company, 
of 25 Green Street, London, VIM, do herebv 
declare this invention to be described in the 
*J following statement: — 

In our co-pending Patent Application No. 
26934/53 we have set forth a form of gas 
turbine power plant of the kind which, for 
supplying only a part-time external load. 
30 utilises air storage to reduce the bulk and 
capital cost of the plant. 

One specific construction set forth includes 
a turbine unit of h.p. capacity substantially 
equal to the full load h.p. of the extern*! 
J5 load, a compressor unit of about the same 
capacity, an ^ir storage reservoir, air-heating 
means, and a disengageable coupling between 
the turbine and the compressor unit. For about 
16 hours a day the turbine, relieved of 
40 external load and coupled to the compressor, 
can purnp into the reservoir about one-third 
oi the compressor output, to store a sufficient 
quantity of air for eight hours running of 
the turbine. The coupling can then be dis- 
43 engaged and the turbine, disconnected from 
the compressor, can be used for about 8 
hours solely to drive the external load, by 
using air supplied from the reservoir through 
heating means at about twice the rate at which 
50 it was stored. In a modified construction, also 
set forth, as applied to a turbine for driving 
an electric generator, the disengagcable coupl- 
ing is omitted and the compressor is pcrman 
entiy coupled to an electric motor: for about 
3J 16 hours a dav the electric motor, driving the 
compressor to store air. is supplied by the 
generator driven by the turbine a htlc for the 
subsequent eight hours the motor i\ vwitched 
off and the generator i\ used to supply the 
60 external load. This modification has the advan- 
tage of not requiring a di sen saleable coupl- 
ing and operating mean» therefor. 

The present invention consists in a further 
modification. An important use of the inven- 
63 lion is in j ^as-rurrine-ii riven cicoric genera i- 
Ing plant operating, in parallel with oiher 



generators driven either by cai turbu;cs 
o- by other prime movers and possibly in 
several interconnected power station?, to 
supply current to an electric supply network. 
According to the present modification the com- 
pressor can then be driven by an electric mo: or 
supplied from the network while the gas tur- 
bine is at rest. .^Furt hermore, the n umber of 

^compressors ne ed mn necessarily correspon d 
'Q tnTj njjnbex-jof rnrKj nr<j provided tnat the 

"io^a2jcjmprr\sor rapnrjry frr sufficie nt to st o rc . 
bwuTSing during the greater panT»i the ilav 
(while load on the supply system is low\ j£$ 
q r a ntirv of i i r j iecessairv to'run the total ga .-> 
tu rbine plant during the working no un »* f 
t hc_day._ The number of compressors running * 
can be regulated in accordance with the load 
on the system and at certain times -»f d;iv 
there may be some hut not all of the turbines 
running on load while some hut not al »f 
the compressors arc operating. The gas tur- 
bine plant can operate in parallel with steam 
plant which, during the slack period, suppiic. 
current for driving the coir pressor to mo.-j 
air. 

The heating means can be an atomic pile 
or other indirect heater, or a combustion 
sxstem uiinir solid liquid or gaseous fuel. The 
modified system can improve the economv pf 
an oil-burning gas turbine since about two- 
thirds of its output could be derived from 
energy in air stored from a compressor driven 
by a motor supplied by a stcam-po^er-driven 
generator— i.e. energy derived indirect tv from 
coal burnt in the steam power plant A v » ui* 
burning indirect heating sy>tcin could .ilso >x 
used economically. 

A svstem in whuh the compressor is 
mechanically coupled t.*» (he turbine has 
further advantage :hat The turbine does 
have t.i match wim the compressor. 

As the forms according to ;he ^a\d 

i o -pending Application, the air mav be storec! 
:n steel vessels, or underground in nsifircw 
or at least pan!v jrtirlciallv-formed rc^c 
v-> rs. .ind a*ith Mich underground stor-je 
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water displacement from a surface or under- 
ground reservoir may be used to maintain 
approximately constant storage pressure. 



E. CLEMENCE, 
Chartered Patent Agent, 
.\gent for the Applicants. 



* (ninRton Spa: l»rintr<i for Hit Marty's Sti. miirrv Offire. by th<* Courier Pre*s. 
Puolimhed «t The Patent Office, 35. Southampton Htiildi"£R, London. W.C.3, from 

copies may be obtained. 
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